Figure S1. Psychosine interferes with growth factor stimulation of p-Akt in a time and dose dependent manner. (A)
Cells were grown in complete media until 60% confluent and treated with 0.1% DMSO, 5μM or 10μM psychosine in serum-free media for 15 min. Protein levels in whole cell lysates were determined by immunoblotting and quantified using NIH Image J. The data represents mean ± SD from technical triplicate samples from one experiment and is representative of additional experiments not shown. Akt pathway inhibition by psychosine is rapid and dose-dependent. (B) Cells were serum deprived for 24 hr and pre-treated with increasing doses of psychosine in serum-free media for 1 hr. Treated cells were subsequently stimulated for 10 min with IGF-1 (100ng/ml) in the presence or absence of continued psychosine at the same concentration. Psychosine inhibits Akt activation in a dose-dependent manner. (C) Cells were serum deprived for 24 hr and pre-treated with 1μM or 5μM psychosine in serum-free media for 3 hr. Treated cells were subsequently stimulated with IGF-1 (100ng/ml) in the presence or absence of continued psychosine. Inhibition of Akt phosphorylation by psychosine is cumulative over time.(D) Cells were serum deprived for 24 hr and stimulated with 10% fetal bovine serum (FBS) for 10 min, followed by 10μM psychosine in serum-free media for 30 min. Akt phosphorylation, not ERK1/2, responds to serum stimulation in NSC34 cells and is more sensitive to inhibition by psychosine. The image is a representative of at least 3 independent experiments. (E) Cells were serum deprived for 24 hr and pre-treated with 500nM okadaic acid (OA) for 30 min to block cellular phosphatase activity under basal conditions. Cells were subsequently treated with 10μM psychosine in serum-free media for 30 min. Unlike IGF-1 stimulated conditions (compare to Fig. 1F ), OA fails to rescue psychosine-mediated inhibition of p-Akt under basal conditions. (F) Cells were grown in complete media until 60% confluent and treated with 10μM psychosine in serum-free media for 1 hr, followed by 10 min IGF-1 (100ng/ml) stimulation in the presence or absence of psychosine. IGF-1 rescues psychosine-mediated inhibition of p-Akt only when psychosine is absent from media during growth factor stimulation. (G) Cells were serum deprived for 24 hr and pre-treated for 1 hr with 10μM psychosine alone, or in combination with indicated specific phosphatase inhibitors. Cells were subsequently stimulated with IGF-1 (100ng/ml) for 10 min under the same pre-treatment conditions. Akt phosphorylation can be rescued by inhibiting any one of the negative regulators of the IGF1-R pathway. Unlike membrane-stimulated Akt phosphorylation, cytosolic p-Akt is resistant to inhibition by psychosine. (C) Cells were pre-treated with rapamycin to inhibit mTORC1/S6K activity, followed by stimulation with the PIP3 analog SC-79. The level of Rictor phosphorylation is a direct readout of mTORC1-mediated p70S6K1 activity, and is independent of mTORC2 autophosphorylation at S2481.
Figure S3. Psychosine effects on the activation of IGF-1R pathway components in distinct subcellular compartments. (A)
Cells were serum deprived for 6 hr to bring phosphorylation down to basal levels, followed by stimulation with 100ng/ml IGF-1 for 15 min. Under basal conditions, Akt protein is mainly cytosolic and has minimal phosphorylation (exposure for each subcellular fraction were adjusted to a similar level to highlight the changes in phosphorylation levels, and does not reflect the relative abundance of the proteins in different fractions). IGF-1 addition leads to receptor phosphorylation and subsequent stimulation of p-mTORC2, p-Rictor and p-Akt at the membrane. (B) Cells were serum deprived for 24 hr and treated with 10μM psychosine for 15 min. Psychosine downregulates Akt phosphorylation in the cytoplasm under basal conditions. (C) Continued from Fig. 3 . Band intensities from immunoblots were quantified using the NIH Image J software. Psychosine affect is more visible at the cell membrane and is specific to only a subset of IGF-1R pathway components. (D) Continued from Fig.  1D (total cell lysates) . Treated cells were further processed for subcellular fractionation. The inhibitory effect of psychosine on Akt phosphorylation extends from the cell membrane to the nucleus. Continued IGF-1 stimulation overrides this inhibition in all subcellular compartments, and this effect is specific to p-Akt. Figure S4 . Psychosine pre-treatment leads to abnormal Akt activation outside of lipid rafts following IGF-1 stimulation. Cells were serum deprived for 24 hr and incubated with 10µM psychosine for 1 hr. Psychosine was removed from media and cells were stimulated with IGF-1 (100ng/ml) for 15 min in the absence of psychosine. Lipid raft fractions were isolated as in Fig. 4 . Treatment with psychosine leads to a redistribution of Akt protein, and increased recruitment of upstream kinases, resulting in abnormal Akt activation in non-raft domains. Neural stem cells were isolated from spinal cords of wild-type and twitcher embryos at embryonic day 12 and grown as neurospheres. Neurospheres (passage 4) were differentiated into mixed glial cultures containing neurons, astrocytes and oligodendrocytes for 7 days in vitro (A). Differentiated cultures were assessed for protein levels (normalized to both tubulin and GAPDH) using the quantitative immunoblotting method Microwestern Array (B) (see materials and methods). First three columns on the left contain proteins and their modifications that were found to be downregulated more than two-fold in differentiated twitcher cultures compared to wildtype. Right two columns contain proteins that were either downregulated less than twofold, unchanged or upregulated in twitcher cultures compared to wild-type. All of the IGF1-R pathway components that we have analyzed in this study are downregulated by more than two-fold in differentiated twitcher NSCs.
